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ABSTRACT

Cookies were prepared with added Rhodiola rosea L. powder to increase the physiological activity effects and their usability
as a food material in the confectionery and bakery sectors. The brightness, redness, and yellowness tended to decrease as the
amount of Rhodiola rosea L. powder increased. In addition, the color of the cookies became darker as the amount of Rhodiola
rosea L. powder increased, and there was no difference in the size of the cookies (p<0.05). The total phenol, total flavonoid,
2,2-diphenyl-1-picrylhydrazyl (DPPH), and 2,2'-azino-bis-3-ethylbenzothiazoline-6-sulfonic acid (ABTS) radical scavenging
activities increased significantly as the amount of Rhodiola rosea L. powder increased (p<0.05). Considering the above results,
the product containing 2% Rhodiola rosea L. powder added is the most ideal in terms of nufrition and sensory aspects.
Nevertheless, continuous research is needed to find ways to utilize Rhodiola rosea L. powder in various food fields.
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Table 1. Formula for the cookies added with Rhodiola
rosea L. powder

Rhodiola rosea L. powder (%)

Ingredients (g)
0 2 4 6 8

Soft flour 100 98 96 94 92
Rhodiola rosea L. powder 0 2 4 6 8

Butter 66 66 66 66 66
Sugar 35 35 35 35 35
Egg 20 20 20 20 20
Salt 05 05 05 05 05

Yoon JY(2016)2] A2 S Fasle] Azt o, ou] A
d& AA TAA BT 0%, 2%, 4%, 6% 2 8%= 7}s)
of F715 Axsidh dael A HEE A= =A
(DretecHM-706, Guangdong Xinbao Electrical Appliances
Hold-ings, Co., LTD, Seoul, Korea)Z 1 min 5%+ 3|33 &,
°F 5 min Y= AYstete] AH &
kS moﬂ o %‘—9}3/\1 7 min &
T 40 mesh Aol A
i ‘%‘—ﬁ AR &, WA edA 1
FAANAS. FAAZ S 5 mm FAR A 2
73 50 mm AF F7] 58 Aol st

180CE ogd¥ 2 E(SPS43K, Smeg, Seoul, Korea)ol|A] 12
min FF FHTh $E 7= Aol 1 hr WA £
Aol Yol Hyshar B Ao AlgR AMESITH

(Fig. 1).
Weighing ingredients of cookies

l

|Mixing for sugar, salt, eggs and butter to 1 min and 30 sec|
l

| Sieving for soft flour and Rhodiola rosea L. powder |
l

| Mixing for sifted ingredients and knead for 30 sec |
l

| After cutting the dough with a cookie cutter, shape it |
l

Baking in oven at 180C for 12 min

Fig. 1. Making processes of cookies by cream method.
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F7)9] AAL F7] /NS 7t2E FE3) 1 Ho|S =43
=, Z47ke] 715 90°2 3| AAIA ] S8 A& A
77y 60 2 o] Haghs Atsth $= 6719
£ MR2E ol &8 EolE SH T the, shAlE 2ol
TAE vHte] T ol &8 EolE S 4
P2t 602 o] Hatgke Ak #7109 #HAA A
H FA(mm) <t 274 (mm)©] Bl= F3H31 e, 33]
E3lo] STt ALk ofgle] 2 o] 831
= 2013).

_-hﬁm}o-wmlm
_l

o>“ rlr oo X
N

D}(Lee

7] 170l gk
7] 17hel] gk

3 A (mLlg) =

M

2=ABLe 7] A} Fo] RS F7] A vk=E 8 7)<
FE the fto 2 vepiglon, AREe ¥7] A &
229 717} 2A5l] 1 oo Ul vz A
23113, 38) WL =335 tHJung KJ & Lee ST 2011).

w7l A F gk e S Ak
EAE%) = — TEAA )0
71 A wE @ e )
BEE%) =
7] A Fo APT 9 3% A (9
- e x 100
=71 A Fo] U2 F719 TF A (g)

HORA oF fAREM

EIDL

7% 4L Joo SY 5(2013)2] WS sl
o AR A7 5 mm, 0] 2 mm 3] &
plus/50 Stable Micro Systems, Bucheon, Korea)E ©]-&
IERECRLE LR e F e
2 pre-test speed= 2.0 mm/s, test speed= 1.0 mm/s, post test
speed= 3.0 mm/se™, =ole} X|Fo] Z+Zb 50.00 mm,
12.45 mmS] 97154 3 (probe)e AH&-3HTh

=kl
B2 24 7)(TAXT
ge] 4

e EE

ot FE A
71 700l il L B4 AOAC
H(AOAC 2000)°l] ©Jate] Attt FEgee =afo] &
E(BF-150C, Biofree Co., Seoul, Korea)S AFH&-31] 105CollA]
2 7K A xsle] Sk 238 e AR SshHe
olgdle] Pl on], 550CE oJIdE  3|3FR(KL-160,
ADVANTEC Co., Tokyo, Japan)Z AF&-3lo] A| 5o glaks
sl Fuiz ek BAo zoial H“ﬂ(Kjeltec ™
2300, FOSS, Hoganas, Sweden)E AM8-31912H, Kjeldahl &4~
FRE o] &3te] Tl SAIGR] 6255 Fate] Tl
s SHsath =AW I £42 Soxhlet FEHS &

S5fo] A £2497](S0X606, LABTECH, Seoul, Korea)E
Agtel Seigich

o

A7k F710] digk $714d e Kim
| WS WEste] 24, 7, E, vk
25191, 05 ol ARE 39

A7keted AAL A
StZ2) o] E(hot plate) ¢]°fl

H|Ad YW1, AXHHNO)S 43
(watch glass)oll ¥& 2, 50C &
AN 5AIRE o) WA EA wealS 1t Bhe o] ©
H7HA] el shlet. 2eiAzl Al 8E vI7el ¥

S, FHA)7] Abe] EET) 1~5%7) HEE SRSE 54
8l 79 ok 50 go) A RIS ZANAT. 7} Al Bel] FHE
714 &=k Inductively Coupled Plasma Mass Spectrometer
(ICP-MS, ELAN DRC I, PerkinElmer, Waltham, MA, USA)=

A5l

5_1:11— /\] 7]

713k 5?'-7] FZE A ZE Yoon JA 5
(2025)] AolA A WS Fgate] AEE 7]
(NSG-100 2SS, Hanil, Seoul, Korea)& A-8-3lo] H4j8151S
), o]& 70% wleh&ol| At 2J3k FAPI(UCPIO,
JeioTech, Dagjeon, Korea)S AF8-3to] 1 hr B 60ClA o
A3 AY. F=3AIZ] AlE= 10 min B9F 4ToA
6,000xgo 2 A H2]5}o 045 um <33

= [e]
AEde



574 ¥

Tl

M
o
i)
N

35(5): 456 ~467 (2025)

o

(Minisart, Sartorius, Goettingen, Germany)©l| &J3}-3+ & w|gt
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Folin-Denis®(Folin O & Denis W 1912)= W& 3}o] F243}
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Ciocalteu’s phenol reagent(Sigma, USA) A]<F 10 L& &3
skl 3¢k vk, A=olA 5 min 2t WHEAIZTE 7]
7% sodium carbonate & 100 UL} S5F< 40 LS £33
of HHolA 90 min FF WAAZ T, 3 750 nmell A
Multifunction microplate reader(MMR SPARK®,
Switzerland) & AH&-3t] FHEE S8 F

= ] Y3 FTEA 2= gallic acid(Sigma-Aldrich, St.
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A oA B2-A17] TR, 1 M sodium hydroxide 40 uL<} 48
L] SHTFE £33 v, Multifunction microplate reader
(MMR SPARK@’ Tecan, Switzerland)E A-8-8te] 7 510
el FFEE SHATE F S eolE Fis AT
7] 93t EFEZZ  quercetin(Sigma-Aldrich, St. Louis,
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9. DPPH % ABTS Radical &7 &4 &3

$7H e A1k #7100 tigk DPPH(2,2-diphenyl-1-
picrylhydrazyl) radical 227 242 Blois MS(1958)2] W&
A sto] =381tk 96 well plateo]l 45 uL Al &, 0.2 mM
DPPH &9 45 L, 45 uL| ethanols &33+ ths, 30 min
AL el A HSAIZAT HEgo] et Fol] multi-
function microplate readerMMR SPARK®, Tecan, Switzerland)
£ Abgdle] 31 517 el FHEE Sgesich AR
o) 3k ) Z27-C 2= ascorbic acid(Sigma-Aldrich, St. Louis, MO,
USA)S A8-5191 2™, DPPH radical &7 &2 A8 §4S
AR APk AR ghe BT Alole] F3E 2
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ZAH B2E Hrke F7)] g ABTS(2,2"-azino-bis-3-
ethylbenzo-thiszoline-6-dulfonic acid) radical £~ 2732 Re
R 5(1999)°] "H S W3ste] S435H3T) 7.4 mM ABTS <}
2.6 mM potassium persulfate £-9-2 FL 3 ¥ &2 &3l
ABTS stock solution= #| 23131 21, &2xollA 24 hour F<F
WEAA s AEE wEo] AREsiith &4dstE
ABTS stock solutions phosphate buffer saline(PBS, pH 7.4)
oz At I 732 nmollA SHE FE= Fhol
0.70+0.03°] === 3t th, ABTS working solution 950 pL
o} A& 50 uLE E33te] 10 min B¢ FalA] vESAIZ
&, multifunction microplate reader(MMR SPARK®, Tecan,
Switzerland) & AF8-3F] 37 732 nmol|lA] FHEE S8
At A5l 3t 2T ascorbic acid(Sigma-Aldrich, St.
Louis, MO, USA)E A3} 21, ABTS radical &4 24
o AR BUE WIRE AT WA B BT A}

ole] FH= AolE WE-&E YeERUTh(Park SI 5 2024).
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+ SPSS(Statistical Package for Social Science, version
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Z} Al 8ol Y3t Mean+SDE UERAITE A&
%] FEAHEA (one-way ANOVA)S
/‘}%5]'»\—— /‘}—r %2 Duncan’s multiple range test&
olgstel 912 Ael(p<005E AL

BBER

+ee - A8 HoRA oF RAHEAETS

JA & Lee JH 2015) 2 n|vie](Lee WG 2015) 228 3718t

F719] A5 AA R HArhge] SEFE B P, A4
= %“—‘45 Padhe AT e ANES BTk = 5

v] B]%(Joo SY & Choi HY 2012) ¥ o}2YoKLee JA &
Yoon JY 2016) %S d718 o) AL Azl A7}

Zn} o i B o] ZVELE HE A AAE =71 92 gae kA
sl om, 749k (Lim HS & Cha GH 2014) 2 T©/=(Song JH
1. M gl o3k nbE & Lee JH 2014) B2 #H7ket £7)= AAlae] A} v
A BEE AR 719 Mw g 9 27 Table 29} o] ZVIFE Wr 7th AT Zt 9 FAE Zlels
Fig. 20 #A8tek W= Laklightness)S thro] 36293+  7A3FS W) ol F7)E A|xE uf ArlEs 2A89)
0312 7P =skom, S &2 0%, 2%, 4%, 6% 2 8% TH 2 A v g wet F719] Ard s nA=
A7Vl Z2E 299.4040.61, 272.10+0.36, 268.83+0.68, Aoz #Addnt
247.63+0.65 =22 fro]atAl A3 thp<0.05). A% a A EEE Ak e dFES ARt Alxst
Fh(redness)> th2TollA 156.1320.672 71 =%k, 57 Hom, Zhzt Ayt B2 97 ARE #dslo] Fig. 20 Al
BT Ak vls) =4 e Als 3Ee] fol A9l A skt 4% 2de] Hrho]l St E F719] Ao
17P AN (p<0.05), T4 EES HANMEFF (HH#E Zlgk a0 7 Wglalglom, F719] A7) A7t gl A
Kol o] e A & 5 AU A= S = bk = #EFE £ Ui
(yellowness)2 thZTol| A 164.00£0.44% 71 =kom 3
A kel HrtEel SUFESE folshAl Ahdhe A 2. pH, HEAM, &4, W&E ¥ E
= Btk 34 E2 il IMETE HE, A4 A% Hds Hrke 7] w9 pH, R, E4E,
T g A ET) ashe AEE Elen, ol Sk Llim #AE 9 A= 5% Z 7= Table 390 AAIEHICh pHE o
Table 2. Color values of cookies prepared with the addition of Rhodiola rosea L. powder
Rhodiola rosea L. powder content (%)
Variables
0 2 4 6 8
L (lightness) 362.93+0.31" 299.40+0.61° 272.10£0.36° 268.83+0.68" 247.63+0.65°
a (redness) 156.13+0.67" 136.93+0.21° 129.17+0.57¢ 128.30+0.53¢ 122.40+0.20°
b (yellowness) 164.00+0.44° 103.47+0.68 90.17+0.15¢ 87.23+0.91°¢ 82.77+0.47¢

D Mean+S.D.

? Different superscripts (* ) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.

0 2

4

Fig. 2. Overall shape of cookies according to Rhodiola

rosea L. powder.
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Table 3. pH, spread factor, loss rate, leavening rate, hardness of cookies prepared with the addition of Rhodiola rosea L.

powder

Rhodiola rosea L. powder content (%)

Variables
0 2 4 6 8
pH 7.38+0.019%2 7.16+0.01° 7.06+0.02° 6.84+0.01¢ 6.814+0.01¢
Spread factor (mL/g) 6.30£0.25™Y 6.35+0.09 6.42+0.11 6.45+0.10 6.51£0.20
Loss rate (%) 10.64+0.18" 12.11+0.98" 12.94+0.96" 9.68+0.69° 9.62+0.05"
Leavening rate (%) 105.18+0.23" 100.210.87° 95.190.40° 90.28+0.64° 81.33+0.66°

Hardness (g) 148.67+0.58°

138.00:0.00°

137.0041.00° 132.33+0.58° 128.00+1.00¢

D Mean+S.D.

? Different superscripts (* ) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.

» Not significant.

Zo| 7.38+0.0199 0, SAA FEae] ko] Svles
5 7HaskeE %S BATHp<0.05).

A - ket F#
719] pHE o] 6.22+0.012 7P ko, 44 Bt

o] H7leko] 7S 5.60:0.01 2 F3 o2 74 o
(An SH 2015), 31| v]7}Joo SY & Choi HY 2012), 7}3}v]
(Lim HS & Cha GH 2014), o}ZuYoKLee JA & Yoon JY
2016) THS H7FeE FI|M = dizaol Hlel A s B
o] Xrhko] S7V= pHY) aste] B AT Aol e
Fde Bk 2y Sda i A 719 A9 Sk
H7hro] S71eS pHYZE Eoksitta Basisit
(Lim JA & Lee JH 2015). #3/d-& tZro] 6.30£0.25% 7}
7 eskoyt 7k ' 1o Alol= {IdTh HAAL S vk
o] Adel oaf A, Fo] Heid 2 gafido] Hol vt
9] fred Bod HEE 27 Kb H3ldo] B ek
dt} whebA B A A AR S EEe] b
of wte} Ri=e] U e o] a3 a4l WrtRe 2
Zel(gluten)o] 3]AE 7] W2 AlR¥ETtHLee HI %
2011). FA RS H7HF STl W w3 S ddS A
n] E2HLee MH & Oh MS 2006), &1 1]7}(Joo SY & Choi
HY 2012), E4AF £2(Lim JA & Lee JH 2015)< 7138t F
7= Bag vt 9tk 22 Lim EJ $(2009)2 -3 &

A=)

B

T
weol Wrhee] F71E AS Be A R4S Tt 9
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=
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FE Afart 2EYS e 719 HHEA S g
I Hidle] B AdvE OE S etk S8 E
Zol| A 10.6440.18% = VEFEo™, B35 Bk 29, 2 49
HA7Fol A 12.1140.98%, 12.94+ 0.96%= Z7}slthr}, &7
A B 6% 2 8% H bl A 9.68+0.69%, 9.62+0.05% . B
Uehyith o]+ Lim EJ 5(2009)9] ¥ 2% 7} 719
Aol A A H G Eo] B AFo e T ko] Hrjako)
Z7Hel w2 HR@AY SV e m o] YHojA B

|

A

¥
flo
= O

o

A

o] 7] Riso 2 RE] Ff Fio] Lol Ay Wioe= &
ettt BFEL h2TlA 105.18+0.23%2 7 =4 U
Eiskon, 4% el Hrhde] S folAoR
e thp<0.05). FHA B2-E H713E F7)(Kim MJ
& Chung HJ 2017)2] 7% tlZ©] 100.00£0.00%% 7V &=
kL, FaA o] Huleko] SIS 57.8540.84% %
FrolshAl fhaste] 2 AE Aol vt oFo s YER
th AL tlxTo] 148.67+0.58 g & 7P =gkom 37
A e WSS AxRe fodom fasin
(p<0.05). Kawasome S & Yamano Y(1990)¢] A-olx= A
7t = FARe A7V, FESE R I ol 7t
42 ol Huslglet, 34 735 A7t
ol S7Ml e o o] 2] Fa A ko] w4] &
oA AEe] s FA & Ao AE
2008) 2 ©35(Moon SL & Choi SH 2014) &5 713t F
71 FARE A/HEFE ARrt fed oz asiivha
Huste] 2 Ael AR 22E B3k Wi thAuKCho
HS % 2006) 2 ®]3}2)(Cho HS & Kim KH 2013) -2 3
7k F719] e FARS HUbe]l SUHETE A U
Ehd Zlog HuEdch

AN B ke F719] AR E B4 Table 491 A
Attt i e tizTo] 4.08+0.142 7P =AU
Ehtom, 3% 8 2% H7kA 3.93+0.07% 5 B
), 34 B 2% H/RERE A gl Hubgel S

= ol gk Ao|7t fIdTh o= wlEE &
THHan ST 5 2023)S #H71gF F7]9F & AyE B
23|82 e 8y Hrkrol 0.57+0.05% 2 7HY Ekom,
21(0.30£0.01) 2 Fo 22 $73% FEe] Hrtgo] S7t
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Table 4. Proximate composition of cookies prepared with the addition of Rhodiola rosea L. powder

Rhodiola rosea L. powder content (%)

Composition (%)

0 2 4 6 8
Moisture 4.08+0.1492 3.9340.07° 3.85+0.07° 3.80+0.17° 3.79+0.16°
Crude ash 0.30+0.01° 0.3140.05° 0.33+0.08° 0.52+0.04° 0.57+0.05°
Crude protein 6.47+0.28"Y 6.45+0.10 6.42+0.02 6.36+0.02 6.33+0.01
Crude fat 28.61+0.26™ 28.74+0.08"™ 28.95+0.20 29.03£0.15° 29.14+0.14°
D Mean+S.D.

? Different superscripts (* ) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.

) Not significant.

s 23T FHE S7IITHp<0.05). =AY FEE
8% H7hrolA 29.14£0.14% 2 714 B FX2 Bglon,
T BT Aol SUMEEE felHer rkele
73 8ol Uebsth(p<0.05). Zahild ke & bl frol gt
zko] 7} Al oH, e (Lee EJ 5 2004; Choi YS & Lee
MH 2009)°ll4 #AAJg5z0] 276 P4l BofabA] = A
o7 Atgdth

4. 2713 et
44 Bue Wl 7)o dr 24 A

Table 591 ANABIAT F7]oll 783 Eae] Hrhdo] S7H
5 vl 24, 93 9 of f
ATHP<0.05). PFavlFe] S 100 g& i 103.57+0.24

re
1o,
i
o
rlo
®
o
ok
X
o|N
N
=~
ol
or

mg, 274 BT 2% H7KE 11620£0.86 mg, 4% H7k
123.49£0.55 mg, 6% 7" 133.2440.13 mg ¥ 8% 7

150.46+0.21 mg o= UEFHTHp<0.05). Z4 2 100 g2
2 125.4240.24¢] Mgl 34 EE 8% H7hrelAl
169.51+0.28 mgo. 2 foJatAl F7Falith(p<0.05). 43+t
ofde] T2 100 g T4 L 8% HUfTolA ZHzt
3.76£0.12 mg¥} 6.33£0.22 mgC & 7P =& $35 By}
(p<0.05). TEI¢ Fe a3 Hrkt RFoA HEEA

gtk AEE AR 25). A& ATH(Yoon JA & Shin
KO 2024)°l|4] Q] o] 7ol S7tedss Zad vt
TuvlE el Fkske AoE Jelgon], de BdE A
7Vek #3 AA7K(Yoon JA & Shin KO 2023)°X % Z<f, vt
v, ofde] ko]l Frkelthal Bausll =), ol &
AT Aot AR Azkg Bk Egk B Al Ed(Lee
YK 5 2024)S 713 niEdlol e Zge] o] =4
ERk=d], ol FAIRS] Motk e 7714 ko] W)
7} wAYsE Ao R AlmErh

5 & b= 3

0

Z EStEo|E &

A FES A 719 T ode 3 B Eehieo]
= 35 2= Table 69 AASHA . & dH& 3 Uz
T 5.00+0.08 mg GAE/g, 3743 &% 2% A7k 6.05+0.04
mg GAE/g, 4% A7} 6.86+0.13 mg GAFE/g, 6% 37t
7.20£0.12 mg GAE/g 2 8% 37 7.78+0.09 mg GAE/g2.
2 Yehgon, $4d B8 Hride] SRS )9 F
i ke 2718k th(p<0.05). ©]&= Kim SH 5(2017) 2
Joo SY 5(2018)¢] AArellA A=A Atst 7lsA2 H
i

<

oy

Table 5. Mineral content of cookies prepared with the addition of Rhodiola rosea L. powder

Rhodiola rosea L. powder content (%)

Measurement
0 2 4 6 8
Magnesium 103.57+0.2492 116.20+0.86" 123.49+0.55° 133.24+0.13° 150.46+0.21°
Calcium 125.42:0.24° 138.58+0.50¢ 148.48+0.26° 150.48+0.58° 169.51+0.28"
Manganese 0.86+0.13¢ 1.82+0.14¢ 2.30+0.25° 2.97+0.20° 3.76+0.12°
Zinc 2.39+0.13¢ 3.05+0.18° 5.3140.36° 6.07+0.25° 6.33+0.22°
D Mean+S.D.

? Different superscripts (*°) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Table 6. Total phenol, total flavonoid contents of cookies prepared with the addition of Rhodiola rosea L. powder
Rhodiola rosea L. powder content (%)
Property
0 2 4 6 8
Total phenolic content (mg GAE/g) 5.00+£0.08"? 6.05+0.04 6.86£0.13¢ 7.2040.12° 7.78+0.09°
Total flavonoid content (mg QE/g) 3.31+0.31¢ 4.38+0.20° 6.25+0.31° 6.38+0.40° 7.58+0.20°

D Mean+S.D.

? Different superscripts (* ) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.

o2 o4#A 9loH(Yun EA
*‘%ﬂloﬂ de] ¥k griER
zL W AR 5] vheet AEE
dog Agdtta HuEHATHRyu JY T 2018). S
(Rhodiola species)= ‘o EA(adaptogen)’ O 2 {5 E o)
FAQ) okg A B = A /\];ﬂﬂ HANA ~Eg 2ol gt A3k
HE s ZoE 4eA don, 9= 35, WYy 7)F
24 9 7 BS 5 ohret A @43 95 sl
ITHLee EJ 5 2005; Kim JY & Lee YJ 2008; Jung HS &
2008). 53], T4 9] o]g 3 a5 ZAMI(rosavin) F A
Z2Ato] E(salidroside) 52 &2 So] JEER ol g}, &
gtE o] =t HlmA StET 22 vkt o)Ak tiakkE
719181 Ao 2 K 1%t Ghasemzadeh A & Ghasemzadeh
N 2011). & AFeA F ZetEeo|= e t2at 331+
031 mg QF/g, 743 B 2% 7k 4.38£0.20 mg QF/g,
4% M7k 6.25£0.31 mg QE/g, 6% 7k 6.38+0.40 mg
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DPPH radical scavenging activity (%)

o

Rhodiola rosea L. powder (%)

QE/g 2 8% H 7} 7.58+0.20 mg QE/g &2 2 |-2J31A &
7FFATHp<0.05). ©l& $4F FEEol gt &

2 Hsd she ~E‘r mo|=8 o el
& Skl wet ol fE AJRe] Fo] HlHF R =
oixE Aowm dAddr

3! ABTS radical &~/ &4
%73%1 EakS 713k £7]2] DPPH 2 ABTS radical &
7 242 Fig. 3¢ A|AISIATE DPPH radical &7 42
positive control$! ascorbic acid7} 89.58+0.05%%31 2™, t 2T
1.23+1.13%, &% 22 29, A7t 1.86+0.64%, 4% 7}
14.29+1.22%, 6% 7k 18.37£1.60% 2 8% 28.52+0.34% %
YERATHp<0.05). o}2Yo} 28 713k §7]9] 4 54
A(Lee JA & Yoon JY 2016)°A FEolwAle] H7lako]
Z7Fe== DPPH radical 227 242 tlz2T0] 7.4%, 2% 3
7R 16.1%, 4% H7FE 27.6%, 6% H7E 26.1% 2 8% H

2

60

a0

Zs j I I
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Ascorbic acid
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cal scavenging a

ABTSra

Rhodiola rosea L powder (%)

Fig. 3. DPPH and ABTS radical scavenging activity of of muffin with Rhodiola rosea L. powder. Each value in
mean+S.D. Value with different letters were significantly different at p<0.05 by Duncan’s multiple range test.

0%: Control (flour without Rhodiola rosea L. powder).
2%: Flour with 2% Rhodiola rosea L. powder.
4%: Flour with 4% Rhodiola rosea L. powder.
6%: Flour with 6% Rhodiola rosea L. powder.
8%: Flour with 8% Rhodiola rosea L. powder.
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Table 7. Sensory test of cookies prepared with the addition of Rhodiola rosea L. Powder

Powder content(%) of Rhodiola rosea L.

Measurement
0 2 4 6 8
Appearance 4.10+0.88D2 4.60+0.70 3.80+1.30® 3.30+1.16" 3.00+£1.00°
Flavor 4.10+0.74° 4.20+0.45° 3.40+1.14™ 3.30+0.95% 3.40+1.14¢
Taste 4.00£0.71 4.80+0.45° 3.40+1.14 3.000.94° 2.80+1.30¢
Texture 3.57+0.98% 4.20+0.84° 3.60+0.89" 3.50+1.08° 2.900.99°
Overall acceptability 4.20+0.45° 4.70+0.48° 3.40+1.14® 3.40+1.07° 3.20+1.30°

D Mean+S.D.

? Different superscripts (*"%) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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